Abstract. Geographical Information Systems (GIS) have long bridged the gap between geo-information databases and applications. Although conceptual modelling approaches for GIS have been particularly successful in the representation of the specific properties of geographical information, there is still a need for a better integration of user intentions and usage. This paper introduces a conceptual framework applied to GIS and defined not only as a "Geographic Information System", but also as a "Geographic Interactive System". This approach extends the conceptual framework of a general purpose mobile interactive system to the geographical context. Beside a description of user tasks and the domain data layout, the proposed framework considers the geographical environment as an additional component to the design approach. The role of the spatial dimension in the design of such an interactive system is illustrated all along the conception of a real-time ship tracking system.
Introduction
Conceptual frameworks applied to the design of geographic information systems are oriented to the modelling and manipulation of spatial data. Conceptual frameworks such as MADS [14] or Perceptory [4] encompass conceptual modelling approaches that help represent the semantics of geographic data. The computing architecture implementation, usage context, and users characteristics restrict to the final steps of the design, or rely on existing client-side applications. In order to remain generic, domain concepts and their layouts are separated from the functional and architectural designs of the client side. This level is considered aside, as a front-end to access and manipulate data [10] .
Coming along with the growth of geographical data available through the Internet, the range of GIS benefits and usages dramatically increases [11]: users may not be expert of the domain anymore ; platforms that interact with the system are rich and versatile ; usage contexts differ from one user to another and GISs might be accessed in mobile contexts, through the mediation of computing services.
Those emerging constraints make it necessary to adapt current conceptual GIS frameworks. This leads to a change of paradigm, where a GIS should evolve from an "information system" to an "interactive system". The design process is still oriented to geographic concepts, but another aspect to consider is the use that can be made of the geographical dimension to enrich user experience and interaction with the system.
A user-oriented and responsive GIS, considered as an interactive system [18], should take into account user goals and tasks. In a related work, a GIS has been considered as an interaction tool between multiple users, and that acts as a support to human dialog [16] . Implicit collaboration between several users favors recommendations of a spatial content for tourism applications [6], or allows cartographic layer selection applied to archaeology [12] . Automated adaptation to hardware resources has also been addressed for cartographic display [9] , and for mobile navigation systems [3] . These systems consider the spatial dimension as the core of a user interactive process. They might be considered as Geographic Interactive systems, as they take into account users needs regarding their respective environments. Thereby, the design of an interactive GIS is a special case of an interactive system design. It appears that these spatial concepts impact the system conception at the functional and architectural levels. This paper introduces a framework for the development of a contextual interactive system. It is experimented in section 2 to design a sailing race documentation system. Geographic concepts are part of the framework and provide an additional input to the design process (Section 3). This environment is based on several regions of significance at execution time, whose spatial relationships are likely to generate alternative system behaviors (Section 3.1). The contextual setup of the system refines user tasks and goals (Section 3.2). Section 4 illustrates the benefits of the proposed geographical approach. Finally, section 5 summarizes the contribution and discusses future work.
Interactive System Design Principles
At the initial stage of a design process, the user objective should be identified and categorized into a set of tasks [1] . These tasks rely on the application domain concepts, and qualify the system data and resources.
The user objectives and operative tasks are informally described in a socalled nominal scenario Fig. 1(a) . This documentation is textual based, and summarizes the user needs in the light of the knowledge of the domain experts and system designers. Given a nominal scenario, an interactive system design process follows several conceptual stages:
